A super morbidly obese (230 kg, body mass index 76 kg/m 2 ) patient presented to our service for a planned elective caesarean section for twin delivery. She subsequently underwent a non-elective caesarean section after normal working hours under combined spinal epidural anaesthesia with invasive monitoring. Complex cases such as this, especially in the obstetric setting, require thorough multidisciplinary planning, communication and expertise but can be safely and successfully performed in dedicated stand-alone centres.
As the incidence of obesity in the general population increases, the number of obese women requiring obstetric anaesthetic services is increasing. Morbid obesity has been defined 1 as a body mass index (BMI) of >40 kg/m 2 , and super morbid obesity as a BMI of >50 kg/m 2 . The management of analgesia and anaesthesia for labour and delivery in the obese population is associated with difficulties in obtaining intravenous access, accurately monitoring blood pressure, inserting neuraxial blocks and managing the airway. A number of issues are relevant to the clinical governance of the obstetric facility, such as the provision of birthing beds and operating tables able to tolerate the patient's weight and consideration of the physical safety of staff who attend the patient, especially once anaesthesia has been induced.
This case report aims to highlight the complex issues involved in the care of a morbidly obese parturient who presented with a twin pregnancy to our stand-alone obstetric facility. She was initially booked for an elective caesarean section but, given the nature of her pregnancy, detailed preparation was made for her eventual outcome of a non-elective out-of-hours caesarean section. She consented to the publication of this case report.
CASE HISTORY
A 28-year-old G3P0 woman weighing 230 kg (BMI 76 kg/m 2 ) was referred to our high risk anaesthesia clinic at 16 weeks gestation with a diagnosis of morbid obesity and twin pregnancy. Our facility is a major tertiary referral centre, servicing a population of two million residents over a vast geographical area. Despite being a free-standing women's hospital catering for high-risk obstetric, gynaecological and neonatal patients, it has no on-site adult intensive care unit (ICU) and no other hospital within our geographical region has the combination of ICU and obstetric expertise necessary to manage a patient of this nature.
The woman's obstetric history was of two pregnancies six and seven years previously, both of which had ended with spontaneous first trimester miscarriages. Her medical history was significant for long-standing depression managed with venlafaxine 300 mg once daily, hypothyroidism managed with thyroxine 250 μg daily and mild asthma.
She had limited mobility and obesity-related shortness of breath that had not been exacerbated by her pregnancy. There were no symptoms to suggest obstructive sleep apnoea. She had been married two years but neither she nor her husband owned a motor vehicle and they lived at least 40 minutes by car from the hospital. Of note on physical examination her airway anatomy appeared unremarkable, venous access looked readily obtainable but it was impossible to feel any midline vertebral bony landmarks ( Figure 1 ).
A series of multidisciplinary meetings were held, attended by obstetric, anaesthetic, midwifery and theatre nursing staff, to consider all specific concerns related to her safe management. The primary concern of the anaesthetic department was potential inability to provide rapid and safe anaesthesia in the event of a complication of vaginal delivery, especially involving the second twin. late in the pregnancy both fetuses showed a breech presentation and so on obstetric advice she consented to an elective caesarean section to be performed at 36 weeks gestation.
To facilitate uterine access and to minimise the risk of postoperative wound infection the obstetric team decided that a midline, supraumbilical incision would be performed. The abdominal wall is often thinner in the supraumbilical region, enabling improved access and operating conditions 2 . A regional approach was favoured by both our department and the parturient, but it was explained that this might prove difficult, time-consuming or impossible.
The woman's antenatal course was complicated by episodes of threatened preterm labour, gestational diabetes and mild pre-eclampsia. Despite repeated dietetic advice she was noncompliant with meal plans. At 35 weeks gestation she spontaneously ruptured her membranes late at night at home and arrived at our facility by private car in established labour. Continuous fetal cardiotocography monitoring showed no untoward features and hence a semi-urgent (Category 3) caesarean section was planned.
She was transferred to the operating room on a Huntleigh Contoura 480 hospital bed (Huntleigh Healthcare, U.K., weight limit 267 kg) prepared with a Bariatric air mattress (Bariatric Air Mattress, Air Movement Technologies Inc, NY, U.S.A.). Transfer onto the operating table (Eschmann T20, Eschmann Equipment, U.K., weight limit 300 kg) was accomplished using the air mattress with side extenders in place. A 20 cm left radial arterial cannula was inserted, the extra length intended to maximise the lifespan of the cannula given the considerable subcutaneous fat overlying the radial artery. Two 16 gauge intravenous cannulae were inserted and an infusion of one litre of crystalloid solution was commenced prior to the commencement of regional blockade.
A pre-insertion ultrasound examination (SonoSite TITAN, SonoSite Inc, U.S.A.) of her back in the sitting position was performed to identify the upper level of the iliac crests and then define the midline. A low thoracic epidural was placed at an estimated T11-T12 interspace. Twenty minutes were required to locate the epidural space at a depth of 10 cm using a Portex 16 gauge 11 cm Tuohy needle (Smiths Medical, U.K.). Seven cm of catheter was inserted into the epidural space, followed by a test dose of 3 ml of 2% lignocaine with adrenaline 1:200,000.
Following this combined spinal epidural (CSE) anaesthesia at the l3/l4 interspace was attempted. After failure to locate the epidural space with an 8 cm needle, an 11 cm Tuohy needle located the space at a depth of 9 cm. A 15 cm 25 gauge Gertie Marx spinal needle (International Medical Development Inc, Utah, U.S.A.) was passed through the epidural needle and spinal anaesthesia induced using hyperbaric bupivacaine 0.5% (11 mg), fentanyl 25 μg, clonidine 60 μg and morphine 300 μg. The epidural catheter was inserted 7 cm and secured prior to positioning the patient supine with left lateral and slight reverse Trendelenburg tilt. A bilateral sensory block to ice to the T3 dermatome resulted and haemodynamic stability was maintained using a prophylactic intravenous infusion of phenylephrine commencing at 50 μg/min. A midline vertical incision extending above the umbilicus provided good surgical access and two live male neonates were delivered via a transverse lower uterine incision. Meconium-stained fluid was present in the amniotic fluid of both twins at delivery. The first baby had Apgar scores of 2 and 7 at one and five minutes respectively and required active resuscitation including intubation for a brief period. The second twin had Apgar scores of 7 and 9 at one and five minutes.
The surgery was completed uneventfully with the blood loss estimated as 600 ml. The woman's oxyhaemoglobin saturation remained greater than 96% throughout her operative course, she did not experience intraoperative pain and her anaesthesia did not require supplementation despite a total surgical duration of 90 minutes. Intravenous cephazolin 2 g was given after delivery for antibiotic prophylaxis.
Postoperatively the patient was observed in the high dependency unit, where she was commenced on oxygen therapy at 2 l/min via nasal cannulae and on prophylactic subcutaneous unfractionated heparin 5000 IU tds. Intermittent calf compression devices could not be fitted so the importance of early mobilisation and calf exercises was emphasised and regular chest physiotherapy was conducted.
Postoperative analgesia was provided with patientcontrolled epidural analgesia using levobupivacaine 0.0625% with pethidine 2 mg/ml (4 ml/h infusion, 4 ml bolus on demand, 15 minute lockout interval) and regular paracetamol and ibuprofen. Although analgesia was initially satisfactory, at 36 hours her pain increased significantly. Examination revealed significant outward migration of both epidural catheters, so these were removed and oral oxycodone substituted.
The patient was discharged home with both babies on postoperative day six on low molecular weight heparin (enoxaparin 40 mg bd for six weeks postpartum). She represented seven days later with a small wound dehiscence in the lower portion of her midline abdominal wound. This was managed conservatively using regular dressings and oral antibiotics and healed rapidly. Spirometry was repeated at 13 weeks postpartum ( Table 1) .
The patient was referred to the local bariatric clinic for consideration of surgery to correct her obesity. She has commenced a weight loss program and to date has been able to lose approximately 20 kg.
DISCUSSION
The management of a twin pregnancy in a parturient of this size has not been previously described and was challenging in that this hospital does not otherwise deal with super morbidly obese patients and has no on-site intensive care facilities. The case highlights a number of issues pertinent to pregnancy in the obese patient and the safe anaesthetic management of this high risk situation. Considerable multidisciplinary planning occurred, not only for elective caesarean delivery but also for the contingency (and eventual outcome) of an after-hours urgent caesarean section.
Obesity in the general population is increasing rapidly in Australia 3 following trends in developed countries such as the United States of America which has seen the prevalence of adult obesity increase to 30.5% in 2000 4 . Consequently, the incidence of obesity in the obstetric population is also increasing, one British centre reporting the number of women who weigh more than 200 lbs (91 kg) increasing from 21% to 28% over a 15 year period 5 . Recent data from a large Australian unit showed that 11.8% of expectant mothers were classified as obese and 1.7% morbidly obese 6 and in our unit we see 40 parturients per month weighing more than 100 kg.
Obesity in pregnancy creates a number of additional challenges for the anaesthetist. Venous access, invasive and non-invasive monitoring and regional anaesthesia may all be more difficult. Pregnancy is a risk factor for difficult intubation and this has been shown to occur in up to 33% of morbidly obese parturients 7 . Obese pregnant women in labour have been reported to have gastric volumes five times greater than controls 8 , putting them at significant risk of aspiration during general anaesthesia.
Obstructive sleep apnoea is more common in obese patients but may be difficult to diagnose during pregnancy. The effects of progesterone on airway smooth muscle counteract many of the pregnancy-induced changes in respiratory function evident in the obese patient 9 . We could not find information about the additional impact, if any, of twin pregnancy on respiratory function in the morbidly obese parturient, so organised pre-and post-delivery spirometry. In this woman parameters were not altered during pregnancy.
In the contingency planning for this case a number of issues were considered. Consideration was given to delivery by caesarean section at a local centre with on-site ICU facilities. Given her multiple pregnancy, the eventual outcome of an out-of-hours non-elective caesarean section was thought to be most likely. In this situation the rapid transport of all required personnel and equipment for a potentially complicated twin delivery would not be feasible.
Discussions were had with the nearest ICU to our facility and arrangements were made for the transfer to this facility if required post-delivery or if there was an antepartum complication. The local ambulance service initially was unable to offer assistance for this transfer should it be required as they did not have an ambulance that could transport a patient of this size with the associated ancillary equipment required should she be ventilated.
A number of staff expressed concerns for their personal safety in looking after a patient of this size, especially during transfers while she was anaesthetised and unable to assist. We elected to use the Bariatric Air Mattress™ to assist in transfers and this proved satisfactory. We planned to keep the number of staff-assisted transfers to a minimum, by asking the patient to transfer herself from her bed onto the operating table initially and by encouraging her early postoperative mobilisation.
A vaginal delivery was attractive for this patient for a number of reasons but was thought to carry a difficult to define but unacceptable neonatal risk. If this had been a singleton pregnancy then this option would have been more acceptable to the obstetric team. A planned vaginal delivery in the operating room was considered but this was thought to be potentially difficult with both fetuses in the breech position, a recent study suggesting that with this fetal presentation, an attempted vaginal delivery conferred a 17% risk of requiring an emergency caesarean for the delivery of the second twin 10 . Vaginal examination was difficult in this patient and it was thought that this would make assisted delivery of either twin difficult. Consensus was reached between the anaesthetic and obstetric teams that it would be difficult to provide both rapid and safe care should there be a need to emergently deliver the second twin by caesarean section.
The planned midline supraumbilical incision significantly impacted on our anaesthetic plan for caesarean section. It was likely that the time from establishment of regional anaesthesia to completion of surgery would be prolonged. We were concerned that a low lumbar CSE technique would not be ideal for intraoperative supplementation or postoperative analgesia when the wound would potentially be involving the T6-T10 dermatomes. For this reason, clonidine 60 μg was added to the spinal drugs to prolong surgical anaesthesia 11 and a two level regional technique was performed. We considered the use of continuous spinal anaesthesia, or if there was significant fetal distress, a single level CSE technique.
The absence of a midline gutter ( Figure 1 ) and palpable spinous processes increased the likelihood of a difficult regional insertion 12 . As described by others 13 , ultrasound was used to guide epidural placement because the attending anaesthetists had become familiar with its application in obese parturients by the conduct of a recent study at this facility (Mitchell C, McDonnell N, Paech M., unpublished data 2006). Ultrasound examination enabled identification of the midline and the upper level of the iliac crest. This increased confidence as to the appropriate level of spinal needle insertion.
The condition of twin one at delivery was of concern. During the insertion of both regional blocks cardiotocographic monitoring was not performed as there had been no fetal distress prior to arrival in the operating room. The fetal condition was checked post-insertion with no cause for concern expressed. There was no haemodynamic instability but given the poor Apgar score of twin one and the presence of meconium, significant fetal distress must have occurred close to delivery.
Obese patients are at risk of early postoperative failure of epidural analgesia 14 , often as a result of movement of the skin in relation to the spinous processes and resultant traction on the epidural catheter 15 . Although the dose of intrathecal morphine chosen was more than currently recommended, it is a dose we are familiar with using and in combination with intrathecal clonidine we thought that this would reliably maximise the duration of postoperative analgesia 16, 17 . This combination, supplemented by patient-controlled epidural analgesia, provided excellent early postoperative analgesia, without clinical respiratory depression or sedation.
In conclusion, the safe management of the super morbidly obese obstetric patient requires a multidisciplinary approach, with appreciation of the considerable risks imposed by the pregnant state. Ultrasound proved a valuable aid in the performance of regional anaesthesia in this patient with the safe conduct of regional anaesthesia being paramount to a favourable outcome. Ideally, cases such as this should be performed in centres with dedicated on-site ICU support. In our case this was not feasible but with appropriate planning and support, patients such as this can be managed in stand-alone centres. This case demonstrates one approach to intra-and postoperative care of a super morbidly obese patient requiring urgent, after-hours caesarean delivery.
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